Objectives: To provide evidence of predictors for sickness absence in patients with non-specific chronic low back pain (CLBP), distinguishing predictors aimed at the decision to report sick (absence threshold) and decision to return to work (return to work threshold). Methods: Medical and psychological databases were searched, as well as citations from relevant reviews. Inand exclusion criteria were applied. Two reviewers assessed the methodological quality of the papers independently. Results: Many different predictors were studied, and few factors were studied more than once. Consistent evidence was found for own expectations of recovery only as predictor for the decision to return to work. Patients with higher expectations had less sickness absence at the moment of follow-up measurement. As expected, different predictors were found aiming at the absence threshold or the return to work threshold. Furthermore, predictors varied also with the measurement instruments used, timing of follow-up measurements, and definition of outcomes. Until now, too few studies are available to overcome several potential sources of heterogeneity. Conclusions: No core set of predictors exists for sickness absence in general. The characteristics of the study including the decision to report sick or to return to work determined the influence of several predictors on sickness absence in patients with CLBP. 
prognostic cohort studies without intervention [9] [10] [11] , limited the inclusion of CLBP patients on maximum duration of LBP [12, 13] , did not differentiate between acute, sub acute or chronic patients [14] , or the literature search was not described clearly [12] . In addition, none of the studies made the distinction between the absence threshold and the RTW threshold. Due to these limitations of previous reviews and the recent growing number of prospective research on this topic, a systematic review on risk factors for sickness absence in patients with CLBP was desirable distinguishing predictors aimed at the absence threshold and RTW threshold.
The aim of this review was to provide an overview of predictors for sickness absence in patients with CLBP, for both the absence threshold and RTW threshold, by reviewing the literature systematically and assessing the methodological quality of the papers.
Materials and methods

Search strategy
The databases Medline, Embase, Cinahl, Amed, Psychinfo and Cochrane were searched from January 1980 (or first administered year from 1980) to October 2004. The search term "Low Back Pain" was entered as MesH term and as free text word. This term was combined with several MesH terms as "sick leave", "absenteeism", or "vocational rehabilitation", and with several free text words as "return to work", "job resumption" or "job loss". A full description of the literature search and search items is presented in Appendix 1. Systematic reviews retrieved from the literature search on predictors of outcome were screened for additional relevant papers on sickness absence.
Inclusion and exclusion criteria
Application of in-and exclusion criteria were pilot tested by two reviewers (WK, PUD) and adjusted until consensus was reached. The final in-and exclusion criteria are presented in Appendix 2. One reviewer performed the first screening on the abstracts of the papers by (WK). Second, in-and exclusion criteria were applied to the full text of the papers (WK). Only papers written in Dutch, English or German were included for review. The other reviewer screened the included papers for methodological quality assessment on in-and exclusion criteria (PUD). Papers were not blinded for authors, institution, journal, results or conclusions for a practical point of view.
Criteria for methodological quality Before quality assessment, application of criteria was pilot tested and adjusted until consensus was reached. All papers were assessed by two reviewers (WK, PUD), according to a methodological quality list for assessing prognostic studies, based on criteria used by the Cochrane Collaboration for observational studies [15] , Borghouts [16] and Scholten Peeters [17] (Appendix 3). 1 In addition, Cochrane criteria for methodological quality assessment were used for assessing RCTs (Appendix 4)
1 [18] . Each criterion was graded as yes or no. If insufficient information was provided in the papers, the criterion was also assessed as no. If a paper referred to other sources for information, these sources were used to assess that specific criterion. Disagreement was discussed in a consensus meeting. When no consensus could be reached, a third reviewer (JHBG) was asked for a binding verdict.
Data extraction
Papers that had an adequate description of in-and exclusion criteria, study population, predictive factors, had a follow-up duration ≥12 months, had an acceptable number of dropouts and had defined the outcome adequately were eligible for detailed review. 1 These predetermined criteria for prognostic studies (B,C, D, E, F and H, see Appendix 3) were chosen to include clinically homogeneous studies, which enables statistical pooling for analyses on predictive factors for sickness absence and RTW [19, 20] . If less than 5 papers fulfilled all 6 criteria, a quality score for prognostic studies was calculated by summing the 'yes' answers. Only high quality papers were included for review, i.e. papers with a quality score of prognostic studies ≥6 (maximum quality score = 9). These included papers were analyzed qualitatively, aimed at generating different levels of evidence for the predictors of outcome. Evidence generated from studies aimed at the absence threshold and the RTW threshold will be distinguished because differences might exist with respect to prognoses. Predictors were classified as demographic, life style, medical (history), pain, observed disability, self-reported disability, health beliefs, physical work demands, psychological work demands, emotions, expectations and interventions.
Levels of evidence
Four levels of evidence will be described for prognostic cohort studies or prognostic factors in RCT studies other than interventions; 1) consistent evidence, 2) limited evidence, 3) conflicting evidence and 4) no evidence. The overall conclusion of consistent evidence is defined as 'two ore more studies reporting associations with sickness absence, or at least 75% of the studies reporting similar conclusions.' Limited evidence is present when only 1 study is available and it reports associations with sickness absence. Conflicting evidence is reported when <75% of available studies reported similar findings [21] , or contradictory findings are present within one study. In case of conflicting findings in multiple studies, the available univariate analyses were disregarded in drawing the overall conclusion. No evidence is found if no associations with sickness absence are present in either one or in multiple studies. If one study used both univariate and multivariate analyses for the same predictor, the available univariate analyses were disregarded in generating the evidence. Results are statistically significant at p ≤ 0.05. For interventions as predictors (in RCTs), levels of evidence will be described based on the U.S. Clinical Practice Guideline for Acute Low Back Pain in Adults [22] . Quality of RCTs was assessed summing the 'yes' answers. An RCT was considered to be of high quality if the methodological quality score for RCTs was more than 50% of the maximum quality score (RCT score of 6 or more, maximum of 11) [22] . Strong evidence is present when consistent findings in multiple high quality studies are reported. Moderate evidence is present when consistent findings in 1 high and 1 or more low quality studies are reported, or in multiple low quality studies. Limited evidence is present when only 1 study is available. Conflicting evidence is found when contradictory findings are reported in multiple studies, or contradictory findings within one study. In the case of multiple high quality studies, the available low quality studies were disregarded in drawing the overall conclusion.
Results
Selection of studies
The flow chart of the review process is shown in Fig. 2 . In the first screening, 2137 abstracts were screened on in-and exclusion criteria. Fifty-five papers were included for methodological Fig. 2 Flowchart of the review process * Papers describing the same study cohort were considered as one study quality assessment by the first reviewer. The second reviewer screened these 55 papers on inand exclusion criteria by, and excluded another 5 papers.
Of the 50 papers included , several papers described the same cohort and also referred to the other papers for detailed information. Therefore, these papers were assessed on methodological quality simultaneously as one study, leaving 35 studies included for quality assessment. Overall absolute agreement of quality assessment was 84%, kappa (κ) = 0.67. The absolute agreement of RCT quality assessment was 82% and κ = 0.63, and of prognostic cohort studies respectively 85% absolute agreement and κ = 0.69. Final consensus was reached without needing to consult the third reviewer. Of the 35 studies, only 3 studies had an adequate description of in-and exclusion criteria, study population, predictive factors, had a follow-up duration ≥12 months, had an acceptable number of dropouts and had defined the outcome adequately (predetermined criteria B, C, D, E, F and H, see Appendix 3).
1 [23, 33, 54, 66, 67] Therefore, studies that reached a prognostic quality score ≥ 6 were analyzed (Appendix 3). Eighteen studies did not reach the quality score ≥6, leaving 17 studies for inclusion in the detailed review [23, 29-31, 33, 34, 43, 46-49, 51-54, 56-59, 63-69, 71, 72] . Methodological quality for the included studies on individual items is presented in Table 1 for both prognostic cohort and RCT quality assessment.
Only 7 studies described predictors other than intervention strategies (Table 3 ) [29, 30, 46-49, 51-53, 57-59, 63-65, 72] . Many different predictors were studied. Self-reported disability in activities of daily living (ADL) was studied most frequently (5 times), followed by previous duration of sick leave (4 times). Factors of life style, health beliefs and psychological work demands were studied only once mostly. The heterogeneity of the populations, predictive factors, intervention strategies and follow-up duration prevented us from statistical pooling of the study results. In addition, within and between studies, outcomes were presented as sickness absence at the moment of follow-up measurement (dichotomized) or as total number of days on sick leave during the follow-up period (Table 2) . Therefore, it was decided to describe the predictors for sickness absence at the moment of follow-up measurement (dichotomous) and for total number of sick leave days in the follow-up period both for the absence threshold and the RTW threshold.
Fourteen studies described intervention strategies as predictor for sickness absence (Table 4) [23, 29, 31, 33, 34, 43, 46-49, 51-54, 56-59, 66-69, 71, 72] . In 2 studies, no difference between the absence threshold and RTW threshold could be made, due to studying a mixed population of patients at work and patients already sick listed [31, 43] . Of these groups, it was unknown which patients remained sick listed, which patients recovered and which patients deteriorated. One study did not apply any statistical test to analyze the outcome sickness absence [71] . Another study did not apply a statistical test after 6 year follow-up [51] [52] [53] . Therefore, in these studies, the effectiveness of the interventions was unknown. Within studies, different treatment effects were present for sickness absence when analyzing different subgroups, such as gender [46] [47] [48] [49] [57] [58] [59] , outcome definition RTW defined as any work or regular work [51] [52] [53] , outcome measurement level (sickness absence at the moment of follow-up measurement or number of sick leave days) [72] , timing of follow-up measurement [23, 31] , and in-or exclusion of an outlying score [66, 67] . In addition, the active intervention in one study, was the control intervention in another study [23, 56] . Due to the heterogeneity and the limited number of studies, we were not able to generate different levels of evidence.
Study characteristics
The characteristics of the studies included are presented in Table 2 . Source populations were recruited from primary health care, rehabilitation practices, social security offices, workplaces and news paper advertisements. Follow-up duration ranged from 1 month to 6 years, either tested after pretest, initial absence or injury, or after the end of treatment. Of the 17 studies, 4 were prognostic cohort studies [29, 30, [63] [64] [65] b See Appendix 4.
c An RCT was considered to be of high quality if the methodological quality score for RCTs was more than 50% of the quality score (RCT score of 6 or more, with a maximum score of 9).
Predictors of outcome
Socio-demographics
Absence threshold. No socio-demographic factors were studied as predictor for sickness absence at the moment of follow-up measurement. As predictor for number of sick leave days, no evidence was found for age [63, 64] and gender [63, 64] . Table 1 are caused by timing of follow-up measurement: respectively after baseline or after finishing treatment.
Springer RTW threshold. As predictor for sickness absence at the moment of follow-up measurement, limited evidence was found for work history. Patients who had a job available, were working or were in training had less sickness absence at the moment of follow-up measurement [30] . No evidence was found for age [29, 30, 63, 64] , gender [29, 30, 63, 64] , marital status [29, 63, 64] , educational level [63, 64] , income, [63, 64] life events [63, 64] , family related problems [63, 64] and registration in social welfare office [63, 64] . As predictor for total number of sick leave days, no evidence was found for economy [46] [47] [48] [49] [57] [58] [59] 
Life style
Absence threshold. No life style factors were studied as predictor for sickness absence at the moment of follow-up measurement and as predictor for total number of sick leave days.
RTW threshold. As predictor for sickness absence at the moment of follow-up measurement, no evidence was found for smoking [63, 64] , alcohol [63, 64] , overweight [63, 64] and criminality [63, 64] . No life style factors were studied as predictor for total number of sick leave days.
Medical (history)
Absence threshold. No medical (history) factors were studied as predictor for sickness absence at the moment of follow-up measurement. As predictor for total number of sick leave days, no evidence was found for previous duration of sick leave [63, 64] .
RTW threshold. As predictor for sickness absence at the moment of follow-up measurement, limited evidence was found for consumption of analgesics, in that patients with a low consumption of analgesics had less sickness absence at the moment of follow-up measurement [63, 64] . Conflicting evidence was found for duration of sick leave [30, [63] [64] [65] and radiating pain [29, 30] . No evidence was found for previous back surgery [29, 30] , previous healthcare utilization [63, 64] , general medical history [63, 64] , postural abnormalities [63, 64] and time between accident and follow up [29] . As predictor for total number of sick leave days, conflicting evidence was found for previous duration of sick leave [65, 72] . No evidence was found for analgesic drug consumption, response to previous treatment and radiological findings (postural abnormalities) [46] [47] [48] [49] [57] [58] [59] .
Pain
Absence threshold. No pain factors were studied as predictor for sickness absence at the moment of follow-up measurement and as predictor for total number of sick leave days.
RTW threshold. As predictor for sickness absence at the moment of follow-up measurement, limited evidence was found for previous pain in cervical and thoracic region, in that patients with more previous pain had more sickness absence at the moment of follow-up measurement [63, 64] . No evidence was found for pain intensity [30, 65] , pain frequency [63, 64] , McGill Pain Questionnaire (MPQ) [65] , pain drawing bodily pain [65] and Short Form 36 (SF36) bodily pain [65] . As predictor for total number of sick leave days, limited evidence was found for bodily pain [65] and musculoskeletal complaints [46] [47] [48] [49] [57] [58] [59] , in that patients with more pain or complaints had more sick leave days. Conflicting evidence was found for pain intensity [46-49, 57-59, 65] . No evidence was found for the MPQ [65] , SF36 bodily pain [65] , and complaints of LBP [46] [47] [48] [49] [57] [58] [59] .
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Observed disability Absence threshold. No observed disability factors were studied as predictor for sickness absence at the moment of follow-up measurement and as predictor for total number of sick leave days.
RTW threshold. As predictor for sickness absence at the moment of follow-up measurement, conflicting evidence was found for Range of Motion (ROM) [30, 51-53, 63, 64] . No evidence was found for hamstring flexibility [30, 63, 64] , lifting capacity [30] , grip strength [30] and aerobic capacity [30] .
As predictor for total number of sick leave days, limited evidence was found for abdominal muscle endurance, in that patients with less muscle endurance had more sick leave days [46] [47] [48] [49] [57] [58] [59] . Conflicting evidence was found for ROM, Manual Materials Handling (MMH), jump height and arm strength [46] [47] [48] [49] [57] [58] [59] . No evidence was found for fitness and back muscle strength [46] [47] [48] [49] [57] [58] [59] .
Self reported disability
Absence threshold. No self reported disability factors were studied as predictor for sickness absence at the moment of follow-up measurement and as predictor for total number of sick leave days.
RTW threshold. As predictor for sickness absence at the moment of follow-up measurement, limited evidence was found for leisure-, activity-, and sleep score in that patients with a better leisure-, activity-, and sleep score had less sickness absence at the moment of follow-up measurement [30] . Conflicting evidence was found for disability in activities of daily living (ADL) [51] [52] [53] [63] [64] [65] . No evidence was found for SF36 physical and social functioning [65] , SF36 physical component [65] , Karasek skill discretion [65] , pain disability [65] and self-care score [30] .
As predictor for total number of sick leave days, limited evidence was found for Karasek skill discretion in that patients with less skill discretion had more sick leave days [65] . Conflicting evidence was found for self-reported disability in ADL [46-49, 57-59, 65, 72] . No evidence was found for SF36 physical and social functioning and physical component [65] and pain disability [65] .
Health beliefs
Absence threshold. No health belief factors were studied as predictor for sickness absence at the moment of follow-up measurement and as predictor for total number of sick leave days.
RTW threshold. As predictor for sickness absence at the moment of follow-up measurement, limited evidence was found for health transition score in that patients with a worse health transition score had more sickness absence at the moment of follow-up measurement [65] . No evidence was found for SF36 general and mental health [65] . As predictor for total number of sick leave days, limited evidence was found for health transition score in that a worse health transition score was associated with more sick leave days [65] . No evidence was found for SF36 general and mental health [65] and the health index [46] [47] [48] [49] [57] [58] [59] .
Physical work demands
Absence threshold. No physical work demands factors were studied as predictor for sickness absence at the moment of follow-up measurement and as predictor for total number of sick leave days.
RTW threshold. As predictor for sickness absence at the moment of follow-up measurement, no evidence was found for Karasek physical demands [65] and self-reported work demands strength and postures [63, 64] . As predictor for total number of sick leave days, no evidence was found for Karasek physical demands [65] , self-reported and observed work demands strength and postures [46] [47] [48] [49] [57] [58] [59] , vibrations [46] [47] [48] [49] [57] [58] [59] and draughts [46] [47] [48] [49] [57] [58] [59] .
Psychological work demands
Absence threshold. No psychological work demands factors were studied as predictor for sickness absence at the moment of follow-up measurement and as predictor for total number of sick leave days.
RTW threshold. As predictor for sickness absence at the moment of follow-up measurement, limited evidence was found for fatigue at the end of a working day in that patients with less fatigue had less sickness absence at the moment of follow-up measurement [65] . No evidence was found for Karasek psychological demands [65] , job satisfaction [30] , and co-worker support [65] .
As predictor for total number of sick leave days, limited evidence was found for varied work in that less varied work was associated with more sick leave days [46] [47] [48] [49] [57] [58] [59] . No evidence was found for Karasek psychological demands [65] , co-worker support [65] and industrial work demands subjectively believed to cause LBP [46] [47] [48] [49] [57] [58] [59] .
Emotions
Absence threshold. No emotional factors were studied as predictor for sickness absence at the moment of follow-up measurement and as predictor for total number of sick leave days.
RTW threshold. As predictor for sick leave at the moment of follow-up measurement, conflicting evidence was found for depression [30, 65] and no evidence was found for anxiety [65] , illness behavior and distress [30] . As predictor for number of sick leave days, conflicting evidence was found for behavioral signs [46] [47] [48] [49] [57] [58] [59] , and no evidence was found for depression [65] and state anxiety [65] .
Expectations
Absence threshold. No factors on expectations were studied as predictor for sickness absence at the moment of follow-up measurement. As predictor for total number of sick leave days, limited evidence was found for opinion of relatives about illness and condition in that more negative expectations were associated with more sick leave days [63, 64] . No evidence was found for own expectations [63, 64] .
RTW threshold. As predictor for sickness absence at the moment of follow-up measurement, consistent evidence was found for own expectations of recovery in that patients with higher expectations of recovery had less sickness absence at the moment of follow-up measurement [63] [64] [65] . Limited evidence was found for recommendation of team rehabilitation member in that patients with a positive recommendation of the rehabilitation team member had less sickness absence at the moment of follow-up measurement [63, 64] . No evidence was found for opinion of relatives [63, 64] . As predictor for total number of sick leave days, limited evidence was found for own expectations and employer response in that lower own expectations and a lower employer response were associated with more sick leave days [65] .
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Discussion
In summary, for the absence threshold, no predictors were found for factors predicting sickness absence at the moment of follow-up measurement, and no consistent evidence was found for predictors for total number of sick leave days, because predictors were only studied once. Aimed at the RTW threshold, consistent evidence was found for own expectation of recovery as predictor for sickness absence at the moment of follow-up measurement. Patients with higher expectations of recovery had less sickness absence at the moment of follow-up measurement. No consistent evidence was found for predictors for total number of sick leave days. Due to the heterogeneity and the limited number of studies, we were not able to generate different levels of evidence for intervention strategies as predictor for sickness absence aimed at the absence threshold or RTW threshold. It can be concluded that no core set of predictors exists for sickness absence in general. The characteristics of the study (the absence threshold and RTW threshold, study population, timing of follow-up measurement, predictors and outcome definition) determined the influence of several predictors on sickness absence in patients with CLBP.
Only the factors age, gender and opinion of relatives were studied for both the absence threshold and RTW threshold. For both thresholds, no evidence was found for age and gender. For the absence threshold, a worse opinion of relatives was associated with more sick leave days, but for the RTW threshold, no evidence was found for opinion of relatives as predictor for sickness absence at the moment of follow-up measurement. For the RTW threshold, several predictors were studied for sickness absence at the moment of follow-up measurement and number of sick leave days. Evidence was found that more pain intensity, more bodily pain and less skill discretion was associated with more sick leave days, but no evidence was found for these factors as being predictive for sickness absence at the moment of follow-up measurement. In addition, much conflicting evidence was present. This can be explained in that predictors were measured using different instruments or definitions, which might not be comparable. For example, previous duration of sick leave was either dichotomized in 4-6 weeks and 6-12 months, or used continuously as number of sick leave days. Pain intensity was measured with the VAS and the Von Korff scale, self-reported disability in ADL measured with the Oswestry, RMDQ, SIP, Quebec, Waddell disability index and attitude to own ADL capacity, and depression was measured with the Zung and the CES-D. In addition, radiating pain, ROM and MMH are compound scores. The separate items may not be similarly predictive, i.e. more lifting capacity might be associated with a shorter duration of sickness absence, but pushing and pulling may not be associated with sickness absence. Then, it would not be legitimate to analyze the compound scores as predictors for sickness absence. However, because not all studies presented separate items, we decided to analyze the compound scores also. In addition, within studies, differences were found in classifications of subgroups. With respect to definition of RTW, being male was facilitating for fulltime RTW, but not for any RTW. With respect to definition of timing of follow-up measurement, more behavioral signs were associated with more sick leave days in the one-year follow-up, but not in the two-year follow-up. With respect to gender, less jump height and less arm strength were associated with more sick leave days in males, but not in the total group (males and females).
Previous reviews also showed that no specific set of predictors for sickness absence in patients with CLBP can be found. In addition, the reviews also mentioned that studies were very heterogeneous with respect to study population, predictors and outcomes [10] [11] [12] [13] . Similar to our review, no consistent evidence was found for the outcome participation restriction (which includes RTW) in the most recently performed review [11] , which means that a limited number of studies existed that studied the same predictive factors. In addition, previous studies showed that predictors of outcome may vary with the definitions used [73, 74] . In our review, we confirmed this. The cause of the lack of set of predictors can be explained in that studies are too heterogeneous to summarize, even for qualitative analyses.
To gain insight in the predictive factors for sickness absence, we recommend the development of a core set of measurements in the evaluation of CLBP and the use of uniform definitions of outcome measurements. A first attempt to propose uniform definitions of LBP has already been given [75] . However, no core set of measurements exist yet and although recommendations of a minimum data-set to assess work status was given [76] , a uniform definition of RTW is still lacking. We recommend using a definition of RTW that is based on the Dutch social security laws: RTW defined as full return to regular work with a minimum duration of 6 weeks. Regular work is defined as the previous job or new (temporary) job with similar work demands. Recurrent episodes of absence from work because of LBP should be considered as belonging to the first continuous period of absence from work. In addition, total number of days absence from work should be registered as initial days (in a group already sick listed) and as days of recurrent episodes of absence from work associated with LBP. If patients partly RTW or perform modified duties with lower work demands, they remain on the sick list, and thus every day accounts for a sick listing day.
Distinction should be made between predictors aimed at the absence threshold and at the RTW threshold. Therefore, it is recommended to study the subgroup working at the beginning of the study and the already sick listed, or when studying a mixed population, it should be described to what extent workers remain sick listed, what percentage of workers deteriorate (from working to sickness absence) or recover (from sickness absence to RTW), so that the difference between the absence and RTW threshold can be studied.
CLBP is mostly traditionally defined as low back pain over 12 weeks of duration [77] . This review however, included patients with LBP over 4 weeks duration (Appendix 2) and also patients with intermittent LBP over a longer period of time, in which the current episode may last shorter than 4 weeks. Therefore, studies may be included in this review, which were excluded in previous studies, but also different predictors of outcome may be found compared to other reviews, because of the use of a different definition for CLBP [73] . However, the above mentioned population was selected for inclusion in this review because of the intermittent character of LBP [75, 78] and because the importance of reduction of sickness absence already starts in the transition stage from acute to chronic LBP.
Bias
Selection of studies
Although a thorough literature search was performed, publication bias cannot be excluded. It is possible that only studies were published that generated positive results on the outcome, disregarding studies that generated negative outcomes or no evidence. Papers were included if the study population was defined as patients with LBP or musculoskeletal pain with a subgroup of LBP presented separately. However, because LBP was used as search term instead of musculoskeletal complaints, it is possible that studies on musculoskeletal complaints exist, that also present a subgroup of LBP in the text of the paper that were not retrieved from our literature search. However, if important outcomes were present in those studies, we assumed that this would be described in the abstract. Therefore we also searched for LBP as free text word in title or abstract.
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Quality of the studies All criteria were assessed by two independent reviewers, one content expert and a non-expert with a methodological background, as is recommended to prevent bias by prior opinions [18] . Of the 50 prognostic cohort studies, 17 studies were of high quality for prognostic studies. Of the 17 prognostic studies, 13 studies were RCTs. Despite papers selected on the basis of a high quality score for prognostic studies, 7 low quality RCTs were found. This demonstrates the different approach of quality assessment between RCTs and observational studies. The RCT quality list is widely used and recommended by the Cochrane Collaboration, developed to prevent bias in generating the evidence [18] . No widely accepted quality criteria are available for assessing the methodological quality of prognostic studies. Therefore, the quality list applied in this study was based on criteria defined by the Cochrane Collaboration for observational studies [15] , Borghouts [16] and Scholten Peeters [17] (Appendix 4). Selection bias may have occurred, because the choice of the criteria for quality assessment may have influenced the final inclusion in the review. When analyzing the individual criteria for cohort studies, it was observed that all studies clearly described potential prognostic factors and the performed analyses adequately. However, only 5 of the 17 studies [23, 31, 33, 33, 54, 66, 67, 69] described both their in-and exclusion criteria adequately, as well as characteristics of their study population (criteria B & C, Appendix 3). The lack of adequate description of study population may be a potential source of clinical heterogeneity. When analyzing individual RCT criteria, it was observed that none of the studies blinded patients and care providers. This was expected because most interventions were exercise treatments. Mostly, patients and caregivers cannot be blinded from exercises. It is noticeable that of the included studies, the studies performed most recently all have high quality. This might be due to the fact that recently performed RCTs follow the Cochrane Collaboration Guidelines. This may indicate bias, because the guidelines should be seen as a state of the art for reviews and not as some kind of gold standard [18] . Perhaps previous RCTs did follow guidelines in their study design, but failed to report their study adequately. In addition, different papers of the same study cohort were analyzed as was one study for quality assessment. The more papers published, the higher the chance of a high quality score, because only one of the papers should have described the criteria adequately. This may lead to a higher quality than if the papers were assessed individually. All quality criteria were assessed for the total study. During the scoring of the studies, it was observed that some criteria were assessed as negative for the total study, but when we assessed the criteria according to our outcome measure, it should be scored positive. For example, number of dropouts was not acceptable for the total population, but of all patients' sick leave data were obtained at the end of the study. Therefore, for sick leave data, the number of dropouts was acceptable. Some studies that were excluded for review because of low quality, might have been included when focusing the quality assessment on our outcome criteria instead of on the total study.
Assessment of evidence
The intention of this review was to overcome heterogeneity by selecting papers according to predetermined criteria for prognostic quality to achieve clinically homogeneous studies that might enable statistical pooling. Pooling of data is only relevant and meaningful if studies are comparable on study characteristics as study population, predictive factors/ intervention strategies and outcome measures. Otherwise, pooling of studies will result in systematically biased estimates [79, 80] . Few studies fulfilled the criteria, therefore we decided to use a cut-off score for inclusion, to select only high quality studies and as a consequence, instead of pooling, a qualitative analysis of the included studies was performed. However, due to the heterogeneity Springer of the studies, we demonstrated that qualitative summary might also lead to biased estimates. It could be argued that if a predictive factor was associated with sickness absence but only studied once, whether this should be defined as limited evidence. In a previous review [81] , availability of 1 study was defined as no evidence instead of limited evidence. It was argued that consistency of evidence could not be evaluated on the basis of one study. However, we decided to define it as limited evidence, because we already selected the studies on high quality for prognostic cohort studies, therefore, a certain level of evidence is assured.
Conclusion
It can be concluded that no core set of predictors exists for sickness absence in general and that the characteristics of the study (the decision to report sick or to return to work, study population, timing of follow-up measurement, predictors and outcome definition) determine the influence of several predictors on sickness absence in patients with CLBP. This also means that subgroups of patients may exist within the CLBP population, which should be treated differently to achieve desirable outcomes such as return to work. Until now, too few studies are available to overcome several potential sources of heterogeneity and to investigate and compare predictors of outcome for different subgroups. Therefore, the evidence presented in this review should be used with caution, due to the unknown influence of other potential sources of heterogeneity. Further research and use of a core set of measurements and uniform definitions are needed to predict the decision to report sick or to return to work in patients with CLBP.
Appendix 1: Literature search
Each database was searched for: "Low Back Pain" entered as MesH term and free text word (Psychinfo only LBP in title or abstract), combined with MesH terms and free text words. In each database, the same free text words were used. Mesh Terms differed per database. In Table A1 the MesH terms are presented. Some MesH terms were only used in combination with the free text words "work" or "working" or "occupation * " or "job * " or "employment" or "unemployment," presented in the 
Appendix 2: In-and exclusion criteria
A paper was included when all inclusion criteria were met and none of the exclusion criteria were applicable; a paper was included for further judgment when the exclusion criteria did not apply, but (some of) the inclusion criteria were not clearly specified. A paper was excluded when one of the exclusion criteria were met. These combination MesH terms were only used in combination with the free text words "work" or "working" or "occupation * " or "job * " or "employment" or "unemployment"
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Inclusion criteria I1 Study population 1 Non-specific low back pain (LBP) or musculoskeletal pain in which a subgroup of patients with LBP is presented separately. Non-specific = pain (with or without radiation) without specific origin. Low back = the lumbar spine 2 Sub acute, chronic or recurrent LBP Sub acute -chronic = complaints and/or sick leave associated with back pain ≥ 4 weeks Recurrent LBP = defined as 'recurrences or episodes of back pain in the previous year' I2 Design 3 Observational study, (prospective cohort study, follow-up study, longitudinal study) or Randomized Control Trial (with therapy as prognostic factor) 4
Prognostic factors should be identified (including age, gender) I3 Outcome 5 In a cohort of patients on sick leave at baseline: -RTW during study yes/no -Duration of sick leave (in days) In a cohort of patients working at baseline: -Sick leave during study yes/no -Duration of sick leave (in days) -Number of sick leave registrations
In a mixed population (on sick leave and working) both outcomes can be applicable. These outcomes should be described separately.
Exclusion criteria E1 Study population a Only a group of patients with musculoskeletal complaints other than LBP b LBP with a distinct causal diagnose (Bechterew, Rheumatoid Arthritis, spondylolisthesis, fracture, infection, inflammatory process, neoplasm) or a mixed population without making the distinction between non-specific and specific LBP. Degeneration of the spine without nerve compression (spondylosis) is not a specific cause for LBP c Patients with cardiovascular or pulmonal disease, hypertension, drug addiction, psychopathology or pregnancy, or a mixed population in which no distinction is made between these groups and the non-specific LBP group d
Patients in which >10% has a post surgery status in the past 2 years, or a mixed population in which no distinction is made between post surgery patients and non surgery LBP patients e Duration of LBP or sick leave ≤ 4 weeks, or a mixed population in which acute, sub acute and chronic patients were not described separately f Duration of complaints = 'New workers compensation claim' E2 Design g Cross-sectional studies without follow-up period, retrospective studies, (systematic) reviews, updates of (systematic) reviews, abstracts of congress papers, commentary on other papers/letters to the editor 
